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(54) DRIVING METHOD FOR CURRENT CONTROLLED TYPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
reproducibility of gradation expression and the luminance 
of a display picture by suppressing effect of stray ^ 1 
capacity to be generated at electrodes, light emitting 
elements, wirings or the like. 

SOLUTION: This driving method of a display device is 
the driving method of a current controlled type display 
device in which light emitting elements are arranged in a 
matrix shape and in the driving method, pre-charging is 
performed prior to the supplying of a signal current and 
the amount of the pre-charging is different in 
accordance with gradation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drive approach of the current control mold indicating equipment characterized by being 
the drive approach of the current control mold indicating equipment which has arranged the light 
emitting device in the shape of a matrix, precharging in advance of supply of the signal current, and the 
amounts of precharge differing according to gradation. 

[Claim 2] The drive approach of the current control mold display according to claim 1 characterized by 
a current control mold display being the passive-matrix mold to which the light emitting device was 
connected at the electric intersection of a signal line and the scanning line. 

[Claim 3] The drive approach of the current control mold display according to claim 1 characterized by 
the electrical potential difference of precharge differing from the magnitude of a current according to the 
magnitude of the signal current which gives each gradation. 

[Claim 4] The drive approach of the current control mold display according to claim 1 characterized by 
the time amount width of face of precharge differing according to the magnitude of the signal current 
which gives each gradation. 

[Claim 5] The electrical potential difference of precharge or the magnitude of a current, and/or the drive 
approach of the current control mold display according to claim 1 characterized by time amount being 
proportional to the magnitude of the signal current. 

[Claim 6] Claims 1-5 characterized by a current control mold display being organic electroluminescence 
equipment are the drive approaches of the current control mold display a publication either. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of a current control mold display 
available in fields, such as a display device, a flat-panel display, a back light, and an interior. 
[0002] 

[Description of the Prior Art] In recent years, organic electroluminescence devices attract attention as 
one of the new display devices, this component emitting light by recombining within the organic 
luminous layer by which the electron hole poured in from the anode plate and the electron poured in 
from cathode were inserted into two poles, and emitting light in high brightness by the low battery — 
C.W.Tang of KODAKKU ** - it was shown for the first time (Appl.Phys.Lett.51 (12) 21, pp.913, 
1987). 

[0003] Drawing 5 is the sectional view showing the typical structure of organic electroluminescence 
devices. The laminating of the electron hole transportation layer 3, the organic luminous layer 4, and the 
cathode 5 is carried out on the transparent anode plate 2 formed in the glass substrate 1, and 
luminescence produced in the drive by the driving source 6 is taken out outside through an anode plate 
and a glass substrate. When a current flowed and emits light when an anode plate is made into a plus 
polarity (the direction of forward bias), and cathode is made into a plus polarity (the direction of a 
reverse bias), as for this light emitting device, it is common to have the rectifying action that a current 
hardly flows. 

[0004] Multicolor luminescence by choosing high brightness luminescence under a thin shape and a 
low-battery drive and an organic fluorescence ingredient is possible for such organic 
electroluminescence devices, and examination applied to an indicating equipment, a display, etc. is 
prosperous in them. 

[0005] Drawing 4 is an example of the equal circuit which shows the conventional passive-matrix mold 
display using organic electroluminescence devices. The organic electroluminescence devices 10 of a 
mxn individual (EL) are arranged at the electric intersection of n signal lines 1 1 and the m scanning lines 
12. A signal line 1 1 and the scanning line 12 are connected to the driving source 15, the reverse bias 
voltage source 16, or the reference potential (ground) through the signal-line switch 13 (DSW) and the 
scanning-line switch 14 (SSW), respectively. A signal line 1 1 supports to the anode plate of a light 
emitting device, and the scanning line 12 supports cathode. 

[0006] The pattern of a request of each light emitting device can be made to emit light by line sequential 
drive in such a display. For example, in making light emitting devices ELi and j (1 <=i<=m, 1 <=j<=n) 
emit light in drawing 4 , the scanning line SSWi is connected to low voltage (ground), and it connects all 
the other scanning lines to high potential (reverse bias Vs). At this time, the signal current is inputted 
from DSWj synchronizing with the scanning line. The signal current flows and emits light to the 
forward direction only in light emitting devices ELi and j for the reverse bias of the scanning line. In 
making two or more components on the selected scanning line emit light, it gives the signal current to 
coincidence from two or more signal lines. If this actuation is repeated at a high speed about other 
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scanning lines, the light emitting device of the combination of arbitration is made to emit light, and 
image display can be carried out. In addition, the timing from which the scanning line switches is 
determined by a frame rate, a display, the number of the scanning lines, etc. 

[0007] The gradation expression in a current control mold display is performed by modulating the time 
amount which gives the magnitude of the signal current given to a component, or a signal, and some 
approaches are considered. In pulse width modulation (PWM), as shown in drawing 6 , the signal 
current is fixed among the predetermined scan periods which chose the pixel, and gradation control is 
performed by into how much the time amount rate of the pulse width is made. On the other hand, in 
Pulse Amplitude Modulation (Pulse Amplitude Modulation), the magnitude of the current given to a 
scan period as shown in drawing 7 performs gradation control. In addition, there are a subfield notation 
which divides one frame into the subfield of the time amount width of face according to the 
exponentiation of 2, and performs gradation control with the combination of the subfield, the frame 
sampling method applied voltage is fixed and the existence of a frame display performs gradation 
control, etc. 

[0008] In the display of a current control mold, it drives by usually passing constant current for a 
component [ a component ] making it emit light. However, when driving by constant current, the delay 
phenomenon of the signal current which flows into a component has been a big problem. The delay 
phenomenon of the signal current is produced by the capacity component which is parasitic on an 
electrode, a light emitting device, wiring, etc. as shown in drawing 8 besides resistance components, 
such as wiring. Here, the stray capacity to which capacitance 21 exists between a signal line and a 
substrate etc., and capacitance 22 are stray capacity which exists in a component. Although the signal 
current flows to the forward direction and a light emitting device emits light, the signal outputted from 
the drive circuit for the existence of such stray capacity does not flow to a light emitting device in an 
instant. A current is supplied after the charge to stray capacity reaches beginning at a line crack and 
predetermined potential. Therefore, the charging time until a signal pulse starts like drawing 9 exists in 
the drive wave. 

[0009] Although it will not become a problem if it is ideal organic electroluminescence equipment with 
small stray capacity, this charging time cannot be disregarded actually. For a display application, stray 
capacity and wiring resistance become large as enlargement progresses, wiring is long and the number 
of pixels increases. In connection with it, the charging time also becomes long and effectual duty ratio 
becomes small. 

[0010] As an approach as for which charge of the charge of stray capacity is made to a high speed, there 
is a drive method shown by JP,9-232074,A. This is the approach of sometimes connecting by switching 
at the reset potential to the following scanning line which once consists all the scanning lines of the 
same potential, and accelerating charge with the reverse bias electrical potential difference of the 
scanning line. 

[001 1] Moreover, the drive method as shown by JP,1 1-45071, A is also considered. It connects with the 
1st driving source which the scan of the scanning line begins and outputs a fixed period and fixed 
potential (current), and these precharge stray capacity. Then, it connects with the 2nd constant current 
source, and a signal input is performed. 
[0012] 

[Problem(s) to be Solved by the Invention] However, the case where it becomes inadequate since the 
amount of precharge is fixed when performing the gradation display by the combination of Pulse 
Amplitude Modulation or Pulse Amplitude Modulation, and pulse width modulation etc. with a 
conventional method, when charge of stray capacity becomes superfluous arises. If charge of stray 
capacity is inadequate, in order to obtain the same brightness, more signal currents must be passed. 
When the amount of charges of precharge was too large, it became difficult to output the gradation of 
low brightness vividly, and the problem that the display property of an image will get worse had arisen. 
[0013] It is the purpose to offer the drive approach which this invention solves this problem, and the 
effect of the stray capacity produced in an electrode, a light emitting device, wiring, etc. is suppressed in 
a current control mold display, and can raise the repeatability and the brightness of a gradation 
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expression. 
[0014] 

[Means for Solving the Problem] That is, this invention is the drive approach of the current control mold 
indicating equipment which has arranged the light emitting device in the shape of a matrix, and is the 
drive approach of the current control mold indicating equipment characterized by precharging in 
advance of supply of the signal current, and the amounts of precharge differing according to gradation. 
[0015] 

[Embodiment of the Invention] An example of the current control mold display in this invention is 
shown in drawing 1 . The organic electroluminescence devices 10 of a mxn individual (EL) are arranged 
like drawing 4 at the electric intersection of n signal lines 1 1 and the m scanning lines 12. The signal 
line 1 1 is connected to a driving source 15 (D), 17 (C), or a reference potential through the signal-line 
switch 13 (DSW), and the scanning line 12 is connected to the source 16 of a constant voltage, or the 
reference potential through the scanning-line switch 14 (SSW). Two driving sources of a signal line are 
the 1st driving source 17 (C) which precharges, respectively, and the 2nd driving source 15 (D) which 
inputs the signal current. A constant current source is usually used for the 2nd driving source 15 (D). 
[0016] The actuation which ELi and j are made to emit light by the line sequential drive by this drive 
method, and performs a pattern display is explained using drawing 1 -3. First, each shall have connected 
the signal-line switch 13 (DSW) and the scanning-line switch 14 (SSW) to a reference potential 
(ground) ( drawing 1 ). Next, it considers scanning DSWj and making ELi which is a candidate for 
luminescence, and j emit light. 

[0017] First, the scanning line of light emitting devices ELi and j is connected to a reference potential, 
and the other scanning line is connected to the reverse bias electrical potential difference Vs ( drawing 
2 ). It connects with the driving source 17 (C) for switching the signal-line switch 13 (DSW) to it and 
coincidence, and precharging a signal line. At this time, the charge from the driving source 17 (Cj) 
besides the charge by the reverse bias is precharged at the stray capacity on this signal line. With stray 
capacity here, what [ not only ] is parasitic on all the light emitting devices pinched by a signal line, and 
the anode plate and cathode on a panel but all the capacity components that exist in a drive circuit, the 
joint of a signal line, etc. are included. In the case of pulse width modulation, since the signal current is 
fixed, it is not based on gradation but is good in the fixed amount of precharge. However, in driving in 
the combination of Pulse Amplitude Modulation or Pulse Amplitude Modulation, and Pulse Density 
Modulation, the signal currents differ and the amount of charges required for precharge changes with 
gradation proportionally mostly to the signal current. 

[0018] Therefore, the electrical potential difference, the current, or time amount of a driving source 17 
(Cj) is changed so that it may be proportional according to the magnitude of the signal current outputted 
by the driving source 15 (Dj) immediately after precharge, in order to precharge the suitable amount of 
charges to each gradation. In order to charge a charge in an instant, it is desirable to generate a voltage 
output equal to the signal level made to emit light by the driving source 17 of precharge (C) or a larger 
current output than the signal current. For example, in expressing 16 gradation (0.01mA, 0.02 mA, 
0.16mA) by Pulse Amplitude Modulation, according to it, it also establishes a precharge current 16 
gradation (0.1mA, 0.2 mA, 1.6mA). After a predetermined charge is charged, the scanning line 
switches the signal-line switch 13 (DSW) to a driving source 15 (D) in the condition as it is, and inputs 
the signal current according to gradation ( drawing 3 ). A bright clear pattern display can be made to 
perform to any gradation by repeating the above actuation. 

[0019] Drawing 10 is the example of a drive wave of this invention which set up precharge for every 
gradation, and drawing 11 is the conventional example of a drive wave which set up precharge 
uniformly. These drawings double and show the drive current wave form at the time of using a constant 
current source as a driving source 17 (C), and the voltage waveform actually built over a light emitting 
device. When precharge is set up appropriately, ** and pulse shape with large luminous efficiency are 
already obtained for a standup also to ( drawing 10 ) and which gradation. The case on the other hand 
where it becomes inadequate when precharge is fixed and the amount of precharge becomes superfluous 
with the magnitude of ( drawing 1 1 ) and the signal current arises. When displaying a multi-tone subtle 
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expression and the color expression of a color especially, the effectiveness of this invention is large. 
[0020] Although not limited especially about the charging time, from a viewpoint of not reducing 
effective duty ratio, the shorter one of a precharge period is desirable. A precharge period is determined 
by time constants, such as magnitude of a precharge current, wiring resistance and the on resistance of a 
light emitting device, and stray capacity. When a current source is used as a driving source 17 (C), the 
amount of precharge is proportional to the magnitude and time amount of the current. 
[0021] In the drive method illustrated to drawing 1 -3 of this invention, although use of a voltage source 
or a current source is possible as a driving source 17 (C), it is not limited about a charge means. 
Moreover, in order to prevent impressing an excessive current and an excessive electrical potential 
difference to a panel temporarily, a voltage limiter and current limiting may be prepared. 
[0022] In addition, the above-mentioned example explained for the display of the passive-matrix mold 
which used organic electroluminescence devices. Although the drive approach of the current mold 
display of this invention is applicable to the general equipment which has a display function not only by 
the above-mentioned example but by the electric power supply, it is preferably applicable to organic 
electroluminescence equipment further. When organic electroluminescence equipment is used, the 
configuration of a light emitting device or an electrode is not limited. Moreover, a current mold display 
may be monochrome display equipment, or may be a electrochromatic display. In color display, the 
amounts of precharge may differ about red, blue, and a green light emitting device. 
[0023] 

[Example] This invention is not limited by these examples, although an example is given and this 
invention is explained hereafter. 

[0024] The outline of the example of structure of organic electroluminescence equipment is shown in 
example 1 drawing 12 . The procedure of production is as follows. 

[0025] The glass substrate 31 which the ITO transparent electrode film attached was cut in magnitude of 
120x100mm. By the usual photolithography method, pattern processing of the ITO was pitch 
300micrometer(ITO width of face of 270 micrometers) x272 carried out [ die length of 90mm, and ], 
and the stripe-like first electrode 32 (anode plate) was obtained. 

[0026] It exhausted until it fixed to the vacuum deposition machine and the degree of vacuum in 
equipment was set to 2x10 - 4 or less Pa, after washing this substrate and performing UV-ozonization. 
Rotating a substrate, the copper phthalocyanine was vapor-deposited to 15nm, the screw (m- 
methylphenyl carbazole) was vapor-deposited in order of 60nm, and the electron hole transportation 
layer 33 was formed. Furthermore, 60nm (Alq3) of 8-hydroxyquinoline-aluminum complexes was 
vapor-deposited, the organic luminous layer 34 was formed, and this organic layer was exposed to the 
lithium steam, and was doped (the amount of thickness conversions of 0.5nm). Next, the shadow mask 
which consists of the magnetic substance was put ahead [ substrate ], the magnet was put on substrate 
back, these were fixed, aluminum was vapor-deposited in thickness of 240nm, and die length of 100mm, 
and the pitch 300micrometer(aluminum width of face of 250 micrometers) x200 stripe-like second 
electrode 35 (cathode) were formed. 

[0027] Organic layers 33 and 34 are pinched with the stripe-like first electrode 32, and the stripe-like 
second electrode 35 which intersect perpendicularly mutually, and it is the typical passive-matrix mold 
display with which organic electroluminescence devices (1 pixel) were formed in the intersection of two 
electrodes. The magnitude of a pixel is 270micrometerx250micrometer and the number of pixels is 
272x200 pieces. In addition, the luminescence starting potential of organic electroluminescence devices 
was about 5V in the direct-current drive. 

[0028] The display shown in drawing 1 -3 performed the pattern display by making the second electrode 
into the scanning line 12, having made the first electrode of the above-mentioned display as the signal 
line 1 1. A driving source 15 (D) is a constant current source, and used for the driving source 17 for 
precharge (C) the constant current source which can change an output in proportion to the magnitude of 
the signal current of a driving source 15 (D). In addition, in this drawing, the control signal generating 
part etc. is not shown and is omitted. Line sequential drive conditions were performed by the frame 
frequency of 60Hz (interlace), and duty ratio 1/200. Time amount width of face of precharge was made 
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among 166.5 microseconds of quota time amount of the 1 scanning line, and the last 10 microseconds 
were made into the reset time for 20 microseconds. Moreover, the magnitude of a precharge current 
tuned 10 times of the signal current finely to the standard, respectively. When actually carrying out the 
pattern display of 16 gradation by Pulse Amplitude Modulation, the bright good display property was 
acquired also to which gradation. Brightness was 70 cd/m2 with the signal output of 0.1mA. 
[0029] The display was driven like the example 1 except example 264 gradation having carried out the 
pattern display. Even if the number of gradation increased, according to the effectiveness of suitable 
precharge, the linearity of gradation could be maintained and the good display property was acquired. 
[0030] The display was driven like the example 1 except example 3256 gradation having carried out the 
pattern display. Since color reproduction nature was maintained according to the effectiveness of 
suitable precharge when a subtle gradation expression like 256 gradation is required, the better display 
property was acquired. 

[0031] The display was driven like the example 3 except having connected the voltage source as a drive 
power source 17 of example 4 precharge (C). The electrical-potential-difference value of precharge was 
set up so that it might become equal to the luminescence electrical potential difference according to each 
gradation. The pattern display of 256 gradation was performed and the bright good display property was 
acquired also to which gradation like the example 3. 

[0032] The pattern display of 256 gradation was performed in the combination of example 5 Pulse 
Amplitude Modulation and Pulse Density Modulation. 256 gradation was realized by expressing 16 
gradation with pulse amplitude and expressing 16 gradation in the meantime with pulse width. The 
magnitude of a precharge current tuned 10 times of the signal current finely to the standard to 16 
gradation by Pulse Amplitude Modulation, respectively, and presupposed that it is fixed to pulse width. 
The display was driven like the example 1 except it. Also in this case, to each gradation, according to the 
effectiveness of suitable precharge, color reproduction nature could be maintained and the good display 
property was acquired. 

[0033] The glass substrate which the example 6ITO transparent electrode film attached was cut in 
magnitude of 120x100mm. Patterning of the ITO was carried out to die length of 90mm, and a stripe 
configuration with a width of face of 80 micrometers by the usual photolithography method. 816 
(3x272) book arrangement of this the stripe-like first electrode is carried out in 100-micrometer pitch. 
[0034] Next, the positive type photoresist (the TOKYO OHKA KOGYO CO., LTD. make, OFPR-800) 
was applied so that it might become 3 micrometers in thickness on the substrate which formed the first 
electrode with the spin coat method. On this spreading film, pattern exposure was carried out, negatives 
were developed through the photo mask, patterning of a photoresist was performed, and the cure was 
carried out at 160 degrees C after development. Crosswise, insulating-layer opening with a width of face 
[ of 65 micrometers ] and a die length of 235 micrometers is arranged in 100-micrometer pitch, and is 
arranged in 200 300-micrometer pitches in 816 pieces and the die-length direction at the photo mask 
used for this patterning. 

[0035] Next, it exhausted until it fixed to the vacuum deposition machine and the degree of vacuum in 
equipment was set to 2x10 - 4 or less Pa. Rotating a substrate, the copper phthalocyanine was vapor- 
deposited to 15nm, the screw (N-ethyl carbazole) was vapor-deposited in order of 60nm, and the 
electron hole transportation layer was formed. 

[0036] As an object for luminescence patterning, the shadow mask with which the mask part and the 
reinforcement wire were formed in the same flat surface was used. The thickness of 120x84mm and a 
mask part of the appearance of a shadow mask is 25 micrometers, and 272 stripe-like openings with a 
die length [ of 64mm ] and a width of face of 100 micrometers are arranged by pitch 300micrometer. 
The reinforcement wire with a width of face [ of 20 micrometers ] and a thickness of 25 micrometers 
which intersects perpendicularly with each stripe-like opening with opening is formed in 1.8mm 
spacing. The shadow mask is being fixed to the frame made from stainless steel whose appearance is 
equal width of face of 4mm. 

[0037] The shadow mask for luminous layers has been arranged ahead [ substrate ], both were stuck and 
the ferrite system magnetic shell has been arranged in substrate back. Under the present circumstances, 
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it is arranged so that the stripe-like first electrode may be located at the core of stripe-like opening of a 
shadow mask, and a reinforcement wire may be located on an insulating layer and a reinforcement wire 
and an insulating layer may contact, this condition — 0.3% of the weight of 1, 3, 5, 7 and 8-pentamethyl 
4, and 4-difloro-4- a bora ~ 21nm of Alq(s)3 which doped -3a and 4a-diaza-s-indacene - (PM546) was 
vapor-deposited, and patterning of the G luminous layer was carried out. 

[0038] Next, alignment was carried out to the first electrode pattern of the location which shifted the 
shadow mask by one pitch, 15nm of Alq(s)3 which doped 1% of the weight of the 4- 
(dicyanomethylene)-2-methyl-6-(JURORIJIRU styryl) pyran (DCJT) was vapor-deposited, and 
patterning of the R luminous layer was carried out. 

[0039] Alignment was carried out to the first electrode pattern of the location which furthermore shifted 
the shadow mask by one pitch, 20nm (DPVBi) of 4 and 4'-bis(2 and 2-diphenyl vinyl) diphenyl was 
vapor-deposited, and patterning of the B luminous layer was carried out. R, G, and B - each luminous 
layer has been arranged every three of the stripe-like first electrode, and has covered B exposure part of 
the first electrode completely. 

[0040] Next, DPVBi was vapor-deposited to 35nm and Alq3 was vapor-deposited in the front face of 
lOnm substrate. Then, the thin film layer was exposed to the lithium steam, and was doped (the amount 
of thickness conversions of 0.5nm). 

[0041] The second electrode was formed with the vacuum deposition method by the resistance- wire 
heating method. In addition, the degree of vacuum at the time of vacuum evaporationo is 3x10 - 4 or less 
Pa, and the substrate was rotated to two sources of vacuum evaporationo during vacuum evaporationo. 
The shadow mask for the second electrode has been arranged ahead [ substrate ] as well as patterning of 
a luminous layer, both were stuck and the magnet has been arranged in substrate back. Under the present 
circumstances, both are stationed so that an insulating layer may be in agreement with the location of a 
mask part. Aluminum was vapor-deposited in thickness of 240nm in this condition, and patterning of die 
length of 100mm, and the pitch 300micrometer(aluminum width of face of 250 micrometers) x200 
stripe-like second electrode was carried out. 

[0042] Thus, the thin film layer containing R luminous layer by which patterning was carried out, G 
luminous layer, and B luminous layer was formed on the ITO stripe-like first electrode of width-of-face 
[ of 80 micrometers ], and pitch lOOmicrometer, and 816 numbers, and the width-of-face [ of 250 
micrometers ] and pitch 300micrometer stripe-like second electrode produced the passive-matrix mold 
color organic electroluminescence equipment arranged 200 so that it might intersect perpendicularly 
with the first electrode. Since three luminescence fields, R, G, and B, form 1 pixel, this organic 
electroluminescence equipment has 272x200 pixels in 300-micrometer pitch. Since one luminescence 
field is regulated by opening of an insulating layer, it is 235 micrometers in width of face of 65 
micrometers, and die length. 

[0043] This organic electroluminescence equipment was picked out from the vacuum evaporationo 
machine, and it moved to the bottom of the argon atmosphere of -70 degrees C or less of dew-points. It 
closed by sticking a substrate and the glass plate for the closures under this low-temperature ambient 
atmosphere using a hardenability epoxy resin. 

[0044] In the drive of this organic electroluminescence equipment, it carried out like the example 1 
except full color 256 gradation having carried out the pattern display. Since color reproduction nature 
was maintained according to the effectiveness of suitable precharge when the minute gradation 
expression of full color image 256 gradation is required, the good display property was acquired. 
[0045] The display was driven without establishing an example of comparison 1 precharge period. It 
was made to be the same as that of an example 1 except it. A driving pulse wave was not fully able to 
start and was not able to carry out image display. 

[0046] The display was made to drive like an example 1 except having set up uniformly the current 
value of example of comparison 2 precharge to every gradation. The precharge current was made equal 
to the maximum of the signal current. Consequently, although image display was possible, brightness 
was as dark as 5 cd/m2 at 0.1mA, and was not able to acquire a display property unnatural [ gradation ] 
and good. 
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[0047] 

[Effect of the Invention] By the drive method of the current control mold display of this invention, stray 
capacity can be appropriately precharged also to gradation expression [ which ] at the time of the change 
of the scanning line. It becomes possible to control by it the electrical potential difference (current) 
supplied in order to make each light emitting device emit light the optimal, and brightness improves and 
image display with clear gradation and color specification becomes possible especially in a full color 
display etc. 
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* NOTICES * 

JPO and INPZT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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